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(57) Abstract 

A single use syringe (10) for administering medicament which includes a needle attachment member gripping means (25) 
constituting a closure of the distal end of the plunger (1 1) of the syringe (10) and being adapted to engage a needle attachment 
member (26) so that the needle attachment member (26) can be retracted into the interior of the plunger (1 1) by vacuum within the 
plunger (11). The syringe is intended to minimise the possibility injury following use of the fringe. 



W09218 1 86 ffile:/A\cadmr fs01 Vfin7i data\l p\Fo le vPat\PatentDocuments\W0921 81 86. cpc1 



FOR THE PURPOSES OF INFORMATION ONLY 



Codes used to identify Stales party to the PCT on the front pages of pamphlets publishing international 
applications under the PCI*. 



AT Austria 

AU Australia 

BB BariuJos 

BE Bclgiuin 

BF Burkina row 

EC Bulgaria 

BJ Bcnm 

BR Bro/H 

CA (*aiuuia 

CF ('4uitral African Kc|iubric 

CG CaasQ 

CH SwliA:riaitel 

CI C.'dic Ulvoin: 

CM Canivruan 

CS CVtxlM>klovaLia 

DC Cibrmony 

DK DcnnurL 



Ft 
FR 

GA 
GB 
GN 
GR 
HU 

rr 

KF 

KK 
U 
LK 
LU 
MC 



S|Kim 
I* in land 
If 



United Kingdom 

Guinea 

Grctxc 

Hungary 

Italy 

Japan 

Dcmocnuic ^•opIc^s RcpubTic 
of Korea 

Republic of Kotua 
l.iia:htcnsli:in 
Sri IJinLa 
1 uAinnbourg 



MG 

MI. 

MN 

MR 

MW 

NL 

NO 

PL 

RO 

RU 

SD 

SE 

SN 

SU 

TD 

TG 

US 



Mali 

Mwigotia 

Mauritania 

Malawi 

Nmhcr lands 

Norway 

Poland 

Romania 

Ru:uian Federation 

Sudan 

Sweden 

Senegal 

Soviet Union 

Chad 

Togo 

United Slalc» of America 



4 



10 



W0921 81 8 6 [file:/A\ca dmrfs01 \rirmdata\lp\FolevPat\PatentDocuments\W0921 81 86.CPC1 Page 3 of 25 

WO 92/18186 PCTMU92/00178 

-1- 



A SYRIHflg 

PIKLD OF THE nn/gWTIQM 

This Invention relates to a safety syringe and In 
particular to a single use syringe having provision for 
retraction of a hypodermic needle Into the body of the 
syringe. 

BACKQROOim ART 

With the advent of contagious diseases such as AIDS and 
Hepatitis B, the possibility of so called "needle stick" 
Injuries In the medical environment has proliferated along 
with many and varied arrangements for preventing accidental 
Infection of medical workers as a result of this type of 
Injury, m addition, the proliferation of Intravenous drug 
use has resulted In discarded syringes and needles on beaches 
and other areas where a passer-by can Inadvertently step on a 
needle and also be Infected. 

As a result of this, there has been a proliferation of 
proposals for single use disposable syringes whereby a needle 
Is retracted Into the body of the syringe after a single use. 
However, most of these arrangements Involve complete 
reworking of the conventional disposable syringe construction 
In such a way that the conventional luer lock disposable 
needle fitments are done away with such that the arrangements 
proposed are too eon^lex and top expensive. Many also 
require additional manual steps to retract the needle. 

A typical example of the prior art Is United States 
Patent No. 4,995,870 which describes a safety syringe where 
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the needle has a barb on the end Inside the syringe for. 
engaging the syringe plunger when the plunger is depressed to 
inject its contents into a patient. Once the barb engages 
the plunger the operator unlocks the needle and then 
5 withdraws the plunger to retract the needle into the syringe. 
The needle used is not a conventional luer lock fitaent as it 
aust have a barb on the end and the retraction, process 
requires two manual steps which expose the operator of the 
syringe to the risk of "needle stick" injuries and are time- 
10 consuming and inconvenient, 

A number of automatically retracting syringes have 
therefore been proposed. These include spring-loaded devices 
such as that described in United States Patent Ho. 4,929,237 
where a pushing force applied to the proximal end of the 
16 syringe moves the syringe within a housing against a spring 
to an operative position and releasing the pushing force 
allows the syringe to retract proximal ly drawing the needle 
back into the housing. The syringe is coogilex and likely to 
be expensive. 

20 Australian Application Ho. 66,363/90 discloses a 

syringe where the plunger captures the needle and the plunger 
is withdrawn by a return spring when the downward pressure on 
it. is released, thereby retracting the needle. The 
specification at page 6, line 22 refers to withdrawing the 

25 entire plunger and the attached needle back into the barrel 
of the syringe using a vacuum, but proposes no feasible way 
to do this. The only embodiments described use a return 
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spring and the snap lock engagement means used to secure the 
needle to the plunger leaves a very large space (best seen In 
' Pig 3} In vdilch medicament will remain when the plunger Is 

withdrawn. The medicament Is then likely to leak, creating a 
5 contamination hazard. 

A vacuum-retractable syringe Is proposed In Australian 
Application Ho. 70,672/91 where the needle Is withdrawn Into 
the Interior of a hollow plunger under force of a vacuum 
within the plunger, however. In that Invention the thrust 
10 exerted by the operator of the syringe must be sufficient to 
cause a washer at the end of travel of the plunger to rupture 
and to push a plug down through the washer to engage the 
needle. The needle mount (which Is not a conventional luer 
lock) must also rupture so that the plug can withdraw the 
15 needle under vacuum Into the plimger, where It la held In 

place by magnets. The syringe Is complicated and unlikely to 
be feasible due to Its complex operation. 

These proposals have not found ready acceptance In the 
medical profession because of cost and Inconvenience. 
20 DISCLOSURE OF THE INVKHTION 

According to the present Invention there Is provided a 
syringe for administering medicaments comprising:- 

an elongate barrel for holding the medicament 
having a proximal and distal end; 
25 a hollow plunger having a closed proximal end 

'A 

protruding from the proximal end of the barrel and a 
distal end located within the barrel, said plunger 
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being slldably aoonted in Mid barrel and having vaewia 
means In Its Interior; 

a retractable needle attachment aeaber adapted to 
receive a hypoderalc needle contiguous with the distal 
end of said barrel and so arranged that operation of 
said plunger causes mdleaaont to be expellsd froa 
within said barrel through the hypodemlc needle; and 

needle attachnent aeaber gripping neans 
constituting a closure of the distal end of said 
plunger and being adi^ted to engage the needle 
attacfanent Beaber so that the needle attaehnent Beaber 
can be retracted Into the Interior of said plunger by 
the vacuus within said plunger. 

The retractable needle attacfasant aeaber preferably 
protrudes from ths distal end of the barrel Into a retaining 
shoulder attached to the barrel and has a portion adapted so 
that a conventional luer lock hypoderalc needle can be 
releasably attachsd to ths syringe and asdlcaaent can be 
expelled through the retractable needle attachaent aeaber and 
through the needle as the plunger Is forced toward the distal 
end of the barrel. 

Advantageously, the needle attachaent aeaber Is 
operatlvely secured In the retaining shoulder and therefore 
to the distal end of the barrel by a releasable catch which 
Is released when the plunger Is pushed home to eicpel the 
contents of the syringe through the hypodermic needle. The 
catch preferably comprises an annular shoulder on an Internal 
wall of the retaining shoulder adjacent the distal end of the 
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b€urrel which co-operates with an outwardly biased finger 
protruding from a side wall of the needle attachnent member. 
* Advantageously, as a conseqpience of the engagement between 

the annular shoulder and the biased finger, the needle 

5 attachment member Is biased Into sealing engagement with the 
barrel at longitudinally spaced sealing sites while the 
retractable needle attachment member Is a slide fit rather 
than a friction fit In the distal end of the barrel. 

It Is particularly preferred that the biased finger 

10 Includes a protrusion that engages the annular shoulder and a 
portion of reduced thickness dlstally adjacent the protrusion 
constituting a pivot point for the biased finger so that the 
biased finger bends outwardly maintaining the engagement of 
the projection with the annular shoulder when the needle 

10 attachment means is subject to force in the proximal 

direction. A significant force in the proximal direction is 
generated when the needle of a syringe Is pushed into the 
patient. Nhen the pivot point of the biased finger is 
located adjacent the projection this force serves to hold the 

20 needle attachment member more tightly in the retaining 

shoulder but. If It were spaced further from the projection 
would tend to cause the needle attachment means to dislodge. 

The retractable needle attachment member gripping means 
preferably releases the needle attachment member when the 

25 plunger is pushed home so that it can be drawn back into the 
syringe along with the exposed needle. Advantageously, the 
gripping means includes a catch release mechanism adapted to 
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«i>saae tbe bia&«d f ino%T on aHaeWnt memW and 

release the biased finger from engagement with the annular 
shoulder so that the needle attachment means engages the 
gripping means and Is released from the retaining shoulder, 
whereby the gripping means disengages from the distal end of 
the plunger and the gripping means in operative engagement 
with the needle attachment means is retracted into the 
interior of said plunger by the vacuum within said plunger. 
Preferably, the catch release mechanism comprises a claw 
meaber including a leading camming surface and a trailing 
shoulder, the trailing shoulder being adapted to engage the 
distal face of the plunger and the camming surface being 
adapted to abut an inside surface of the retaining shoulder, 
whereby the el«w member is urged to bend inwardly with the 
earning surface engaging the biased finger and the trailing 
shoulder disengaging the distal face of the plunger. 

If the vacuum fails for some reason to retract the 
needle, it is preferred that the syringe be arranged so that 
the needle can be retracted manually by retracting the 
plunger. Preferably, the gripping means includes first 
annular beading adjacent its proximal end and the plunger 
includes second annvQar beading on its Inside surface 
adjacent the distal end of the plunger, wherein on manual 
withdrawal of the plunger in the proximal direction the 
second annular beading on the plunger engages the first 
annular beading on the gripping means allowing the gripping 
means and operatively engaged needle attachment means to be 
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withdrawn Into the barrel In the event that the vacuum 
retraction falls. 

A further safety feature of the present Invention Is 
that the syringe cover nay be adapted to close the opening 
6 left by retraction of the needle attachment member • 
BRIEF DKSCRIPTION OF THR DRAWIMflS 

In order that the present Invention can be more readily 
understood and be put Into practical effect, reference will 
now be made to the accompanying drawings and irtiereln: 
^0 'iff* 1 1« a perspective view of a syringe In 

accordance with one embodiment of the 
Invention, 

Fig. 2 a view similar to Fig. 1 showing the needle 

In the retracted position after use, 

iB 'Iff- 3 to 8 are partial longitudinal cross-sectional 

views through the distal end of the barrel 
of the syringe shown In Figs. 1 and 2 
(without a needle) Illustrating the steps 
In the retraction process, 

2^ 'iff* 9 l8 a longitudinal cross-sectional view of 

the syringe shown In Figs. 1 and 2 
Illustrating the use of the protective cap 
to close the opening In a used syringe, 
and, 

2^ 'iff* 10 Is a view similar to Fig. 3 showing the 

action of the locking projections In 
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response to a resistive force of the skin 
of the user at the start of the injection 
process • 

DESCRIPTION OF THE PRBFKRRBD BMBODIMKlTr 
5 As seen in Pig. 1, the syringe 10 coivrises a hollow 

evacuated plunger 11 slidably aounted within an elongated 
barrel 12 which as a proxiaal end 13 and a distal end 14, 
The hollow plunger 11 has a proximal end 15 protruding fron 
the proximal end 13 of the barrel 12 and a distal end 16 
10 axially slidable within the barrel 12. The plunger 11 (or at 
least at a portion of it towards its distal end) is hollow 
and a chaaber 23 inside plunger 11 is evacuated so that there 
is a vacuum inside the plunger. The barrel 12 has a flange 
17 at its proximal end 13 that is gripped by the operator 
15 when using the syringe 10. At its distal end 14, the barrel 
12 has a retaining shoulder 18 which retains the needle 
attachment member 26. The hypodermic needle 20 has a lock 19 
by means of which the needle is attached to the member 26 and 
the arrangement is preferably a conventional luer lock 
20 hypodermic needle. The needle 20 is covered by protective 

cover 21 until Just prior to use so that accidental puncture 
injuries cannot occur. 

The syringe 10 in Pig. 1 is shown with cover 21 
partially removed. When the cover 21 is removed, plunger 11 
25 is pulled back in the direction of arrow A to draw a , 
medicament (not shown) through needle 20 into the space 24 in 
the barrel 12. . The barrel 12 (which may have a graduated 
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voluae scale narked thereon) Is about half full In Fig. i. 
Further movwaent of the plunger 11 In the direction of arrow 
A will continue the filling of the barrel 12 and, once the 
desired volume of medicament has been drawn Into the barrel 
12 and needle 20 has been Inserted Into a patient, the 
medicament can be eaq^lled by d^resslng the plunger In the 
direction opposite to arrow A. 

Fig. 2 shows syringe 10 after the medicament has been 
Injected Into a patient. The needle 20 and locking element 
19 are withdrawn Into evacuated chamber 23 In the plunger 11 
by the action of the vacuum within the plunger (the process 
by which this occurs will be described below In relation to 
Figs. 3 to 8). Protective cover 21 Is then Inserted Into the 
opening 22 through which locking element 19 previously 
protruded to close off the opening. This extra security 
feature Is better Illustrated In Fig. 9. The protective 
cover 21 Is shaped and proportioned so that It will sit 
tightly over locking element 19 and remain In place over the 
needle 20 prior to use but will also fit tightly Into opening 
22 when that Is created after use of the syringe to seal that 
opening. 

Fig. 3 shows the final stage of the Injection process 
vdiere the distal end 16 of the plunger 11 approaches the 
distal end 14 of the barrel 12. The space 24 (containing the 
medicament) within the barrel 12 is very small as most of the 
medicament has been Injected into the patient through the 
needle 20. Retractable needle attachment member 26 has a 
coupling portion 26a to which the locking element 19 (here a 
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conventlonal luer lock) Is attached In the conventional 
Banner is also shown • Gripping means 25 which are adapted to 
engage needle attachment member 26 are located at the distal 
end 16 of the plunger 11 and constitute the closure of 
5 evacuated chamber 23 therein. "O" rings 3ft are fitted around 
the distal end 16 of the plunger 11. 

As shown in Fig. 4, as gripping means 25 approaches 
needle attachment member 26, claw member 27 (which is one of 
a plurality of circumferentially spaced claw members on 
lO gripping means 28) abuts finger 28 (which is one of a 

plurality of circumferentially spaced fingers on needle 
attachment member 26). Bach claw member 27 has a leading 
camBd.ng surface 32 and a trailing shoulder 33. The trailing 
shoulder 33 mgages the distal face 36 of the plunger 11 so 
18 that as the plunger is pushed in the distal direction to 

esqpel the medicament, the gripping means 28 travels with it 
in the distal direction until the camming surface 32 abuts 
the surface 34 on the inside of the retaining shoulder 18. 
The action of claw member 27 on finger 28 pushes it 
20 inwardly against the main portion of needle attachment member 
26. As force in the distal direction is maintained on the 
plunger 11, claw member 27 starts to move past finger 28. 
This is best seen In Fig. 5. 

Each of the circumferential fingers 28 is outwardly 
25 biased and has a locking projection 29 thereon which engages 
with an annular shoulder 30 on retaining shoulder 18. 
Retaining shoulder 18 is simply a moulded extension of barrel 
12 therefore this effectively holds the needle attachment 
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member 26 at tlie distal end 14 of barrel 12 bo that 
medicament may be delivered from the space 24 in the barrel 
12 through a bore In needle attachment member 26 Into the 
needle 20 and thence Into the patient* An O-rlng 31 provides 
6 a seal around the needle attachment member 26 to prevent 
leakage of the medicament from the barrel 12. 

Referring to Figs. 5 and 6, It can be seen that with 
further movement of the plunger 11 In the distal direction 
(to fully discharge the contents of the syringe) the camming 
10 surface 32 of claw member 27 abuts surface 34 which causes 

the claw member 27 to bend inwardly. This results in the end 
of the claw member 27 engaging finger 28 on the needle 
attachment member 26 and in projection 29 fully disengaging 
shoulder 30 on the retaining shoulder 18. The needle 
16 attachment is, therefore, no longer anchored to the barrel 12 
but is attached to the gripping means 28 which form the 
distal closure of evacuated chamber 23. Since the inward 
bending of claw member 27 also disengages trailing shoulder 
33 from the distal face 35 of the plunger 11, the gripping 
20 means 25 is drawn by the vacuum in the direction of arrow B 
into the evacuated chamber 23 in the plunger 11. As the 
needle attachment means 26 now engages the gripping means 25, 
it and the needle 20 attached thereto by locking element 19 
are also drawn into the evacuated chamber 23 in the plunger 
26 11. Pig. 8 illustrates the needle 20 as it is retracting and 
reference once again to Fig. 2 shows the final position of 
the needle 20. 
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In order to maintain a suitable vacuum in the chamber 
23, it is preferred that the plunger 11 be made of a 
polymeric material capable of holding a vacuum for a long 
period, such as polyethylene terephthalate (PBT) . 

5 Alternatively, the plunger may be made of a material such as 
polypropylene or other conventional materials which will hold 
a vacuum for 3 to 5 days. Zf the latter materials are used 
it is preferred to pack the syringe in a barrier bag which 
will maintain a vacuum for a long period in and aroiuid the 

10 syringe. Suitable bags are well known to those skilled in 
the art. 

The walls of chamber 23 (the interior walls of plunger 
11) may be equipped with annular beading (not shown) to 
engage the annular beading 36 on the gripping means 25 to 

15 hold the retracted gripping means and the needle attached 
thereto in position within the plunger 11. Alternatively, 
the arrangement illustrated in Pig. 9 where the protective 
cap 21 is jammed into opening 22 covering the needle 20 
within the chamber 23 and preventing it from moving in such a 

20 way that it could protrude from the opming 22 may be used. 

The mechanism illustrated In Pigs. 3 to 8 may also be 
used in larger or smaller syringes than the syringe 
illustrated and in syringes tdiere the retaining shoulder is 
off centre using the same size needle attachment means (but 

25 varying the size and/or shape of the gripping means) so that 
a standard needle can always be used. 

The plunger 11 may optionally be equipped with annular 
beading 37 so that should the vacuum fail the beading 37 and 
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th* beading 36 on the gripping neane 28 will engage on manual 
retraction of the plunger so that the needle 20 can be 
retracted manually Into the barrel 12. This Is a useful 
back-up system and provides an additional security feature. 
8 Pig. 10 shows the action of the locking projections 29 

In response to the resistive force of the skin In the 
direction of arrow C. The pivot point 42 Is close to the 
locking project lona 29 so that the longitudinal load In the 
direction of arrow C forces the locking projections 29 
10 outwards rather than Inwards. The needle 20 has been omitted 
for the sake of clcurlty. 

It will be an^reclated from the foregoing that the 
present Invention provides a safety syringe which Is simple 
and cheap to manufacture and which can be equipped with a 
16 needle attachment meaber having the normal luer lock fitment 
and hence, can be used In place of a conventional hypodermic 
syringe. There are no manual steps necessary to retract the 
needle so operation of the syringe Is no more difficult or 
tlme-consuffllng than a conventional syringe. Furthermore, 
20 since retraction of the needle is automatic once the contents 
of the syringe have been expelled the operator is not exposed 
to the risk of puncture Injuries by the used needle and the 
needle cannot be used again. This greatly reduces the risk 
of accidentally contracting diseases from the infected blood 
25 of a patient. 

It will also be appreciated that while a specific form 
of the invention has been discussed above by way of 



wo 92/18186 



-14- 



PCr/AU92/00178 



Illustrative example of the present invention* aany other 
variations and nodifications thereto will be apparent to 
those skilled in the art without departing from the broad 
ambit and scope of the invention as defined in the appended 
5 claims • 
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CLAIMS 

1. A syringe for administering medieaments comprising : - 
an elongate barrel for holding the medicament 
having a proximal and distal end; 

a hollow plunger having a closed proximal end 
protruding from the proximal end of the barrel and a 
distal end located within the barrel, said plunger 
being slidably mounted in said barrel and having vacuum 
means in its interior; 

a retractable needle attachment member adapted to 
receive a hypodermic needle contiguous with the distal 
end of said barrel and so arranged that operation of 
said plunger causes medicament to be expelled from 
within said barrel through the hypodermic needle; and 

needle attachment member gripping means 
constituting a closure of the distal end of said 
plunger and being adapted to engage the needle 
attachment member so that the needle attachment member 
can be retracted into the interior of said plunger by 
the vacuum within said plunger. 
2. A syringe according to claim 1 wherein the needle 
attachment member is located in a retaining shoulder which 
protrudes from the distal end of the barrel and includes a 
portion adapted so that a luer lock hypodermic needle can be 
releasably attached to the syringe and medicament can be 
expelled through the needle attachment member and thence 
through the needle as the plunger moves toward the distal end 
of the barrel. 
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3« A syringe according to claim 2 wherein the needle 
attachment member Is operatlvely secured in the retaining 
shoulder by a releasable catch which is released vrtien the 
plunger is pushed home to es^l substantially the medicament 
from the barrel of the syringe through the needle. 

4. k syringe according to claim 3 wherein the catch 
comprises an annular shoulder on an Internal wall of the 
retaining shoulder which co-operates with an outwardly biased 
finger protruding from a side wall of the needle attachment 
member. 

5. A syringe according to claim 4 wherein the biased 
finger Includes a protrusion that engages the annular 
shoulder and a portion of reduced thickness distally adjacent 
the protrusion constituting a pivot point for the biased 
finger so that the biased finger bends outwardly maintaining 
the engagMent of the projection with the annular shoulder 
when the needle attachment means is subject to force in the 
proximal direction. 

6. A syringe according to claim 4 wherein the gripping 
means Includes a catch release mechanism adapted to engage 
the biased finger on the needle attachment member and release 
the biased finger from engagement with the annular shoulder 
so that the needle attachment means engages the gripping 
means and is released from the retaining shoulder, whereby 
the gripping means disengages from the distal end of the 
plunger and the gripping means in operative engagnent with 
the needle attachment means is retracted into the interior of 
said plunger by the vacuum within said plunger. 
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7. A syringe according to claim 6 trtierein the catch 
release oechanisa comprises a claw nenber including a leading 
camming surface and a trailing shoulder, the trailing 
shoulder being adapted to engage the distal face of the 
plunger and the camming surface being adapted to abut an 
inside surface of the retaining shoulder, whereby the claw 
member is urged to bend inwardly with the camming surface 
mgaglng the biased finger and the trailing shoulder 
disengaging the distal face of the plunger. 

8. A syringe according to any one of the preceding claims 
tdierein the gripping means includes first annular beading 
adjacent its proximal end and the plunger includes second 
annular beading on its inside surface adjacent the distal end 
of the plunger, wherein on manual withdrawal of the plunger 
in the proximal direction the second annular beading on the 
plunger engages the first annular beading an the gripping 
means allowing the gripping means and operatlvely engaged 
needle attachment means to be withdrawn into the barrel in 
the event that the vacuum retraction fails. 

9. A syringe according to any one of the previous claims 
further including a syringe cover adapted to close the 
opening left by retraction of the needle attachment member. 
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